Recovery of coronary function and morphology during regression of left ventricular hypertrophy.
To investigate changes in coronary morphology and haemodynamic function during regression of established left ventricular hypertrophy (LVH) following surgical unloading. LVH was induced in guinea-pigs by aortic banding and sham operated animals served as controls. We examined the degree of LVH, coronary haemodynamic function and contemporaneous vessel morphology 42 days post-operation. Identically treated animals were debanded and the same parameters measured after 1, 3 and 6 weeks to assess haemodynamic and morphological changes as hypertrophy regressed. Banding resulted in an aortic pressure gradient of 41+/-9 mmHg and increases in heart/body weight ratio (46%), myocyte size (26%) and a doubling of arteriolar wall thickness, all P<0.01. These changes were accompanied by a reduction in coronary reserve (38%) and significantly (P<0.01) decreased maximal response to acetylcholine (70%), sodium nitroprusside (87%), adenosine (70%) and reactive hyperaemia (52%). Surgical debanding normalised the systemic haemodynamics and removed the aortic gradient after 7 days. There was some limited improvement in coronary structure and, to a lesser extent, function despite the continued presence of significant LVH. This had completely regressed to normal levels 23 days after debanding and was accompanied by normalisation of coronary structure and function, although systolic impedance to flow remained significantly increased. After 44 days, debanding resulted in complete cardiac morphological and functional recovery. Left ventricular haemodynamic unloading can result in complete normalisation of LVH, coronary morphology and haemodynamic function. Although morphological and functional recovery were closely correlated, recovery of coronary morphology and function slightly preceded that of the myocardium in this aortic banded/debanded model.